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TRACELESS SOLID PHASE METHODOLOGY FOR THE SYNTHESIS OP SELECTIVE 
DOPAMINE D4 RECEPTOR LIGANDS 

A novel traceless linking strategy fox indoles has been developed and applied for the synthesis 
of selective dopamine D4 receptor Uganda, Efficient resin aft a chfflfgit of N-diethoxyxncthyl 
protected indoles 1 * 1 to the glycerol resin 2 could be achieved under mfld acidic conditions. 
Resin-bound indoles 3 were subjected to nudeopfaflic substitution and Mannich reactions 
providing the 2- and 3-substitmed D4 receptor ligands of type 4 in good yields and excellent 
purity. 
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1 if Gmeinsr, P. BoUingw. B„ Kraxner. J. 0996). Diefcoxyinetfcyi Protected Indoles: 
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Traceless Linking of Indoles; General Methodology and Application to 
Solid Phase Supported MannLch and Stfile Reactions 
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Abstract: TransacetalizatiOT reaction of tna dierhoxynwfayi (DEM) 
protected indoles 2a, b,d^ with the polymer bound glycerol derivative 3 
resulted in formation of the immobilized indoles 4o,b 9 d 9 e. Selective 
icdole-ftmctioixalizadons and quantitative and treeless cleavage could 
be demon str ated 

Combinatorial organic synthesis on solid support has emerged as an 
important tool in lead structure idcfttincaiJou and optimization in drug 
discovery/ Within this field, considerable efforts have been made to 
establish strategies for the synthesis and deri validation of immobilized 
indoles 2 since the indole nucleus is frequently found as a. key structural 
element in a wide variety ofbdolpgicaUy active compounds. 3 A limitation 
of many solid phase supported methods is thai afunctional group such 
as a carboxylic acid or amide remains in the product after the cleavage 
process. As a consequence, traceless solid phase linkers are currently 
developed. 4 A first example was also described for indoles. 5 
Recently, wc have reported on the use of the diexhoxyxnethyl (DEM) 
group for the nitrogen protection of lactams, amides fi and indoles, 7 Due 
to the stability towards various reaction conditions and its utility to act 
as a directing mctallatien group rte application of DEM ruined out as an 
advantageous synthetic tool. As a consequence, we were intrigued by the 
question whether an immobilized alalkoxytnethy] derived structural 
framework utilizing the indole NH as a resin attachment point could lead / 
to an effective traceless linking of indoles. In this cornrjumicarion, we 
describe the first results of our study towards immobilization of DEM 
protected indoles by tran&acetalization using polymer-bound 3- 
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benzyloxypropan^l r 2-diol (3) * as well as an application for solid phase 
supported Matzntch andSrtUe reactions. 

The DEM protected representatives 2a-d were prepared directly from the 
indoles l-dby heating in acattnetfayiorthoformate. As a farther balding 
block, the stannane 2* should be elaborated which could be readily 
synthesized from 2d in 92 % yield by regiosdectivelirhiaihMimpositioa 
2 am* subsequent treatment with tri^D-batyltm chloride. 

eql 

Since the cyarvo function allowed an efficient reaction control by IR 
spectroscopy, we first attempted to attach l^ethnxymetfa^liiuloJe-S- 
carbonitrile 2a 9 to the resin bound dioi 3 which we obtained ftom 
Merrificid xcsrn by coupling wiff* die sodium salt of 2,2-dimetbyl-l 3- 
oloxolane-4-methanol and subsequent acidic hydrolysis according to the 
literature.* TransacctalrTanon under mild acidic conditions should give 
the resin bound indole 4a including afivc merabensd rhig cyclic acetaL 
Using 1,4-dioxanc as solvent the reaction was performed at room 
temperature in the presence of catalytic amounts of p-toltjcocsulfonic 
acid. Successful formation of the polymer-bound compound 4a w was 
monitored by FTIR of the carefully washed resin beds when da exhibited 
a characteristic CN absorption at 2220 cm" 3 . To demonstrate the 
2 reversibility of the process, hydrolysis of the acetal linkage was 

accomplished using a 1:1 mixture of dioxane and hydrochloric acid 
Subsequent treatment with NaOH furnished pure mdole-S-carbomtrilo 
(la). Completeness of the cleavage process was also observed by FUR 
spectroscopy, showing the virtual disappearance of the CN absorption 
band. The loading level of resin 4a was determined to be 0.72 mmol/g 
based on recovered io^e-5-caibooiuile (U>- In order to evaluate the 
scope and liimtatiora 

the immobilization ofDEM protected indoles 2b-e, using the conditions 
described above. Results axe summarized in Table 1. As can be seen, 
acceptor substituted indoles 2b cleanly couple to the glycerol resin 3, 
whereas attachment of l^etboxyincthylindol (2*) railed The loading ; j 
capacities of resins 2a-f were determined after hydroiytic cleavage and* 
recovery of me « r»rKttg material and were found to be up to 0.76 nnnol/g 
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(82 % of the theoretical). Cc is worthy to note that not only 3- or 5- 
substituted indoles were attached to resin 3 but also the sterically more 
demanding and hydrolyticaBy sensitive 2-triborylstflniiy] derivatives 2e. 

Table 1: IrrrroobUi2anoQ of Indoles 

To demonstrate the utility of polymer*bcaad indoles of type 4 we tried 
to work our model reactions for the ftinaionalizatioc of the indole 
nucleus in the positions 2 and 3, respectively. Thus* we r 1flT1,w * to 
subject the polymer-bound stannane 4e to SrUU coupling conditions. A 
Mannich reaction starting from resin 4a was chosen as a typical 
transformation in position 3. In order to avoid acidic aqueous conditions, 
4a was transformed into the gramxne derivative 5 by f nvi fme a t with 
drraedtylxnediyleu«7mTu^ n iftDMFatroom 
temperature. Hydrolysis of 5 afforded 3niiincthylaiiui)or^^ 
rarborritrile (6) ^in nearly qu;mrinrtvcyicldaiKiexceU 
which was determined by careful NMR analysis. 

eq3 ' 

Finally, we turned our attention to the resin bound organo tin compound 
4e which should be investigated for its ability to undergo palladium 
catalized Sidle cross-coopling 13 employing 4-bromobcnxonitrile as a 
typical clectrophflc in fact, the syotbeaia of the biaryl derivative 7* 
succeeded when we used the very recently reported cotnhinariori of 
[Pd2(dba)J / i-BiijP / CsF as a powerful catalytic system. 14 After 
hydrolytic cleavage, the 2-pbcrryiiiJdc4e 7b was formed rn 66 9fc yield 
besides 33 % of the indole carboxylate IK 

eq4 

In summary, we nave developed a novel traceless sofid phase linkage 
using the indole nitrogen as an attachment point Ernploying Mannich^ 
and StiUr reactiorts as typical and flexible examples for the* 
fiinctionalizaxioc of indoles in the positions 3 and 2, respectively, the 
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practical utilicy of dris strategy was demonstrated- Applications of this 
strategy for the solid phase supported synthesis of indole based selective 
dopamine EM receptor antagonists as a part of oar drug discovery 
program 15 will be reported in doe course. 
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R-CN; R- = H; R"-H 2a 
R»NO a ;R'«H: R» = H 2b 
R-Hl R' = Ht FT=H 2c 
R-H: H-«cQjM«:r--h 2d 
R = H: R' - CCyrf*; FT - SnBu, 2a 



DEM 



a: HCfOEt), nsO'C, SMS h {46-92%); te 1. n-BuU /TUF, -78'C to 0«C> 0.5 h 

2. CISnBu, -78-C. 0-5 h (92 %) 
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an,4-diaxane, TosOH, HT, 3*-b:1, l^i-dtoxane/2N Ha, 40*c, 3h; 

2. 2N NaOH, RT, CLS h 
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a: {{CHJjjNCHgW {1 0 eq), DMF, RT, 48 h; b: 1. 1 ,4-dtaxane, 2N HO (1 
3 - h 2. 2N NaOH. RT. as h (yW* 99 %, purity: 38%) 
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